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PHYSICAL QUANTITIES AND MEASUREMENT 



| I tuiBll ©AMfl afafi> R«H Wfttai'fl'SlM eiRt^o I oslcflfl ^at*fa> CSfCT* 

’ft ^ alAlftM U1CW tiJPlf&H ^ qlfWlMA Wl I *Haa 

ef)qic<p ^aa 'S ’T^a, -qfFac.il ftwo* ^flam- , snwf I R 5 "^ Retltia ^ m<pRci 

W aaft I aiSli^h cata* 'sPlFte R«t%i Ps*i->i stalls wi R«h 'afefta'a >a§ '=i<Hlti iUOT fl1%CT£5 1 ^ 
'swjfta ^mrat aiffatfa otta* ft, w «sivaR«iwa Rrta ara aa$R«iwa R*naa <aa*f& trPf*® 
aiAMlt^ A*PlA TtfaTCa OT$ aa PwR\K 31«I fo«l3)WA *1toA *1M aR^H aUlMlA CEa>1 Wa I 

^miwa tanPiH #ata am aftffc aawa *nw mia-comaa ajtanrc mf&s i ^ ^na-isiwa ftarofciEa* ^n 
aftma i am aa>a aSHcaS aiPr afaata tocs ^a i «n$ «wtca 'amai afoita, afamcaa 

tfiq>t<wi ’sni*'®^il^<p a*^, aRaicaa RF&$ a^ai « tucas qjq^j* ^icaint ^aa i] 

<fl$mq3tn a^ciw^rat- 

>. aai^R«iwa ata « <smft*ia tout amw am i 

«. cste <#t [ tjh ^ ] aatffawiwa Ifcfo ajTft amc® ataa i 

8 . 

< f . wlPjq* iftPl 'Q sliPliJ ai4q>j qjMTf q^oo Hlaa I 

fc. aRmtaa 'an^iFha ^twit ^aua ama i 
a. iflPfiJ Aaia aw'o alaq I 

v. fl'PC'wi Sa^ic^a *J1*Foa> 'Q ^’II'vum l^ila ^aco aiaa I 

J». ([q«B|Rq> aR'ohl, z^Sta ifla^fSar qja^la ^01 ■ v M^Rb|c»ifl amat ifl^.'O'qcq* itoH ‘Psc.'a aiaa I 

io. ^piuaiF® aiaam _ ata wl^aiRi aRata «mw ataa i 

aRiiica aatffot, R^a'si wm atam c^Ma ajiajt *aw ama i 
y^. trpt q"«iai(« ami* , al^F©fl a*§3 wmvi « «il*'aa ^at'3 ata^ l 

>«. taaPHa aia^o ^ ^i^Foa «a, c^am'a « ^m^ Pf^ta am^a ataa i 
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Physics 

RtolW?! <7T , WI?I 3314 « 3% to TOIRTI mt^?T <7T$ HWtFP ^?T ^IhNM'SeH I 
sto ~sm 34t<m, <#¥3 « ^ « *t%?i 33R5?j « tp 5 # ®h*iifc3 ^ 


3 ll 4 R«lMi! 3 ta 

R'SslWfl blR<W$ W 33t4R®iH | 33l4R'SaH ^ R«8|M* pflPfa *M C3RRt 4?J 3lRpjWI§ 
Raslc*^ «mjHj ’•fNh^MS fropj <w.?K.^ I ^^¥*t%i^or 31f% 3il4R'83lc*l5l 

<94fi> ^T 31 R> ^It 3,C^ Wf 7 ii*1 ^I'SR 33H <#*5 R'MlC'lfl f^s 

^T^f%l CSIW ^ t^Sspr, CBrJlfaR'SsH *Sl«fofliH 

C3C3 5 '‘^ "PW ijcnlR'esh ' 5 T^3T ■‘'lil^RasIcifl 3^lR> 'Q <j r, v‘p , 1lR>?i 3^5 <;j<5$Jfl scfjcs*. I 3^*1 3l^c*i?l ^R*Tl3 
®R7 31I^R«8HW ^rmt 33RR5 fttijltf Wt^Ttff© «I3 3lft : (i) 3°lRS0M (*) « 

(\o) (8) 'i>llt3l<f>f<l'toH «t) ^©tf^s (^Rsf^SlR (fc) 'Sf^fm 33l4R®8M (3) 

3liWl3R<f> 33l<R&iH (v) RiS^R 3hl<R'SeH (b) C^RH^ro 33l4R'SsH (io) I 


*NtfRS 0 |Mi 5 

«rf^5 Ti^t RtolWd WI I R&lWfJ 4$ 'SftMl'b* C3IFT TmX 1wt%33 FB 3R«l3, 3Ht 
'oilfwta 'Q S«N*h I Ri'as|o*iSI C<Plc*il erl'©k 3t fllerlRFs^ ^^*3 C3$ I fwt£33 vSjjivs, ^P*} 'Q < P a ljM ^T^ 55 ! 

®fi%r i sttffam cm %5i%r 1 wtr gtc3 *mx?{ i 4$ 

«I < 1CW^C1 ' v N4Re8l3lci«l 'omh ^®T 33tfa C53>t ^3 I 0#R 'b^8-<f'bb) ^43^1 ^iHppv© 

«f3333t% TSf^T f¥ws I CTH5Pfcfe*R <J> P33* ^FIW erHCVoH I R&lWd tfastOT MWi 

tf^3-8«i>3) *J*]3l*J «Tflf I RR>^ wM&P ^WiJ ^5l'Q <P*H>Jh volcsfl tto <*1®? 

wr wi^o 7 m ^ca% i <^iw ^iwsi « ^s f ct cm ^®r 
R<J^<P ^ol3 ^t^pR 5 I 

pft^s OTwi^Pm (^^4 8 bo-\Mo) or ot ^sm i <src* rr 

(tr ^ ^ hwhi <v^vih <Mii >i «35 «ihiii i 

R'mI^I «iIPpRR^ (^^^4 Prolcsra 31f% « R*jfervs <\^f\ ^35 &^l31°i 

^31 «||R*«P|51 3^ C'oerh ft*fol W ^ I f^Pf C3t%I 'T4c s R ->lKI C<IJ ^PlI 3^ 

«lt$T C#«Re erHt'oH I 

'STti^lWBj 3 iT 3*3135 - 1 ^ 1^413 ^W|f^ 3 lW 5 K 3 I Stf5*fF? W% 

$®MlC*t ?46 b|R^ I ^PW 3lm 

w®m ^ktr «fl?rr i *ntm R® 8 R, 3 PR©, cwif^m, 

R'SsICi'Q Rc 33 3tal31 R.c°i*i I ^ ^TSITI 3^l4R , 08lc , i?i ^<pfD *m '®ilc.°il < p 'sc'^si CTOI ^c»i ®IM ^I^TPf 



33l4fss8h 


vs 


(i'W-iovsi) v^^rm (k'Wf-iovsb-) <43 <513313 toft $W<I<T I ftto (i*<* -iffi) <3 <5137137 

aifto toi%f <mwh biwimi 3*$ cb 3 Ri tor *im* #u 3 frmi ^-^issr < 4 t 
35^3 toito 3*533 <£rk 3533 3*^ 53535 *mm CR53 ^ictt ^rtw 353$ ^Brat s>^ 53 > 53355© <it i 

'Olivo Pf 3 s 15 Picil 3ffal voles 5 v5vQ° 1 C^IC^IS V5f|^p|<p xoc^S 35t^t35tft PlCS <01153 I <5113— *1 1^1 (brcs'!j-«i<?'!}) 
ttot3 Rto* 4to 433lt5<r>lPlto 53533 I 3$53 3l^<K3S $5^3 ’treTTf 3fc I 3^153 
^Pt%f «|C r l < P 5353 vift Sl^<PC°1S -iklCSJ Vof®«?^% ^<!,3t33 3531 ^5^ I 
3wra 53353 (i^i8-i^8) %33 321 3*1^335 (totto <to3 sm\ 1 to 35 ® 34m3*< « 

BWJCTt R'tolWS 33 35©J ^It 3*31 $f^© I Pl&Hltfl ' p tT to 353531 *1^t<W 5»1<lto 

31% \B^f 1^¥t 3553 %^|«rl4)C«n] <435^ 35^3 tto I to ^TO ^ (StflPlfl ^53G 

<wRljl Rto5 Tgft to3W13J «R % I Wf to f^ 3WBJ3 3"3T Worn 3153 ^5133 353??© W 
331 

-to>% ^t 3fl5*t ffl?m 3R ^8 <KilW ''Mfofcfil ^RPW 3?533 I R'SelWS 

®ig|3isn3 wK&fo wi^ 31533 i wt. toil? (itfso-i^ovs) §7335^ to torffo <3 ^ 
331533 w topfifer ^53 ' 5 tr^ 1 'srra 3to35*i3 ^3 ^itom 35533 wrtfito 533 1 

Sto*T (i'b^'b-i'JAff) C3l3%I 3f% 3tot33f 35533, to3 3to3S 5#*1533 to*! 3^3 4RI <3(5313 
Vo3^| vae^S vS«ls*l 35533 I 3311? ^ (ivbvsff-iSovs) 3315% 3533 <3^3*313 35533 I 13^ 

515*1 *13533 533 3*313 3f3T < #^t-^f3^t F1313 331^ 3533 (i'bVl-i'bbi) I <53 353133* (i^o^- 

iW^b)) 31^ « ^ftol3 W I C31313 (ivb88-iSio) ^tf%3 cifq# 5j^3 3%m ^3 

C35f *1fom 3^33, fay ^3 wrmto tol%33 C3^t fap\ 35533^ C3 ^IfBim <3*t ops C3pf 
<9 ff^ I 

C3 C3l3t3^j3 ^3 313*11 $3to 3^33 C33313 (iff3i-i'bOo) Pit <13*113 3f3l3*t 
3lf*1%3 s 3*f3t C33 fvb-ifi? ^33 -sklcsj I C<P33|CSS 31WH3 ^3 1%% ^3f, 1^f3 zj&Pivo '^S13 S 13 W3C33 
*#3^ $*|^S(3S|3 W33 3«Ht 3^C33 I Sto3 3"U^ ^3 «ttf*1to ^3^313 3^of ^ 3l5lt 
353133 Vsl3 bites 5 l^lcsis (i<?8vb— ivbob) 3^CS3>3 “W W03 3131 1 

'Slt^to ^S'aslPis 5 3 I 3f^3 ^331 to t^lPlS f33Tl^ PM^I ’lilPiPi^ (i<f'!j8-i'!}8^) 31^ I fvsPlt 5133 
(3313 <3 3seS3>3, *lffa*t 33^^S*l3oR3 C#o 3lPl3 3?P1 3313 'Q ^333 31!3T 3“1<P f3^t3*t ts'aslPis 5 
33^3 ^33 1%f% I 3lf*tto ^3 to*f « 3213*13 3WJCT C3 ^3 3^sf 3l5ltC33 t^Salto 31313 ^531 
^C33 3#ri39 I ^13 ^3 ^of 313 35C33 13^53 (iv!j8^-i3^) I 3Ttl3l39 33*1, to, ^33, 333 t^Jl% 
3W1 3313 « viTC33 3^3T3 w 1^l3%3 3?C33 I W1 to 3^3 3^33 f333 « ^to3Jl3 to 

53133 35^33 I PiSb'l ^ol3 ft^I3353 SRj'ols ^ISI oilR^IS S^CSI S3fs3il 'Q S^lRlJlS fasts (voifb ^3f (53? 

3^13^ ^3 I ^153135, 5st3 « 33R'Sel53'G W '5133R TO I 3to3 R§3 3131 <f*iM<53l3'e to 
totoi 



8 


<3 ’tstfa to tonm?j fto ^ ^ | ^ 

to^ toitn tfsm to Rtr^m to ^tot to ^sfi fotoim 
«MMt*tob (b<m-bbtfb) c^pih <tj, swiws c&Tto to toi «aft 'srttom toTmr wtw 
(b^b-bw*), «•# (Mn-in*) « ffmw (bb-os-bw*?) <#5ito ^ cfrto to ^<5, to 
'BsHli‘1 <pm «$$ ^ib^l 'ailR'^plwsi Rc<p l 'siMc‘1 4fi> ^c°il tosm* *||^c<p 'of^> < 5i “life's ^Ml r *®w?i zJRhjI 
«llR*i4tt I 

ibr^)8 dtot ^nl^Q'C?H (bb^b-bb-'te) C^Kt 5 ? (71, ^tPff to $m 'all\b'®CbH<P ^05t I tot 
^<5, c^s « <£r*to c^g^s v©if^©u>H<j> ton to i ivw to «to 

(bv^-bvsfcs) to§ to*r l^tor ^im « $*to? i to (bus-bs*^) ^ 

'©5J'0>t <!J<l$Ji5 <PGil ^to 5 ‘JSO^ C»(1^C<P|0!9 7 KC < P'0 *11^1(71 Is <PCJ5*1 I 'slS'Q ^tt^t mK$# R«8|^ 'epj^H 

P5 ^ (bb-tfV - ijjvs^) 1 «ltoSto> vsiq^ra 'STttof to ^fH ($&$ ^5RT ^TtCT C35 e 1 <MW ?P^I 

4to cm$ cthiotr wi« to i ^tot wto c*?® to ?tom (bvs *-***«) to-ca 

tol C<1C < PCS S 1 (bbtf^.— bejob - ) $SciltolOia c v 06f[5sP3J'®l v »llR*» < Plil <PW*i I 

to ‘ivsi^iv© toftoT^ tom i ^rrm $m (bwftr-b^) ^itoto tom Rtoct 


<mito ^ i 'snto toto^r (bbr^-b^) to tom ^ i 4$ ^ ^ 

toto ’tifaw toFR?^ m ^jnjt to#, ifl'SH «tom^Q to to ^rrm ’itoi 

amt ato» ^jom i 'to 5 ^ amwwit&i (bub-bs^) toi* ^ « tor ctoa (bwrf 

- bej'jj’^) s.Roaicem ton^a ^dto# -*sw?i 0501 torl*tto ' 5 i^p® «rwtoi 

to®t ^ bijvSV 7TTC7T I ^ 'Qr&f ^ (bV^S»-b^V) « C^to (bSi>o^-bSi>Vo) 

c^ ^W'i (71, Rp'iic^l’tr i f<Hc*Hfl <pc«i ^i??Ij|RP| 75 sfln ^i>jH 7 i??tJl 

^ totow ftoto ^ ^ toto^ 'sri (TRi 

Pi'Sjpk d<0l 'Q Rv5^]?j J^fg-g i ^»(lc*i «il>(5il c^tW CT *1^® v llf^, ^t «i'®1c's$i W( C^tW 

to ^Rm 1 ^ to Ws!)u to ^ 5#5ito ^ i 4$ 

'stto ton ®iT5 w c^Rrto ^ i to totoHdira 

toftoT^ snTFm >)c^i*ii ^mi ^ (bfre&8— b«&^8) ^®ito totow tom i to 
tijiceg 1 ?! RR i s c t jjww R<p?i zif'8 v ih*i wi i «iiw<pn> m^Ttnim mtcsi 

5#f# i totw? <mtto ^ “cto M ^n ^ i tosm 

(TTtd^T ’jjtofi toft 5iito»iw?j 'srt^ Trmm (b^-b^), tom ^!«3<i 

cto^ (b^v) to (bb»w>-) c^®op cto c#tto 

to ^»ito ^r ^r towm ^ tormr totm i tot «t#tn (mto 

^P^Rl tofft v ll|v|R«0|^l b'QC'^m ?TSH (bb-b-b— b&'to) ?T s H 3'5H ' s llR'» < Pl?l <PW*i I tot ’•I'ol'tk's 


R«alci?l '5ts0%^s 5lll4R«8h totH I 




wnft cmfim «n$c>ntDia am^» ^ca cata ftatataa cw 'spnaiaj amts i 

f^i?f ‘ivsl^lcvo aatfR’telWa «||u^ «J?^f a^JCai «lR>aH I tRm JII^UM aaffa cata^a^Ca 
a^fa srs; 'afoai'm a^R^ai <?$*tca aicaa aa aim ai-icaa aaam ^acaa to ^aiaHj 'aaafc i ^flga 
®asm 'srta^l'eala <3#»la aica faaal c<jHIc<4Mc<p a^®r <mw sa^a^la wtH aiat^ i 
® fla ^C*l<wSR« C®1 «llalcia tl'il*%*l erlac^ laca <4tat^fa3a, aR?i> fk^ #aa aiaa 21*111% I 
Caf&Q, d&faf^ta, fol^M 4JIWHI, Cata l$a OTH, ^lt*D1® ^ ^HSUlCaa a*l1 4 ft T W W I 


<3 ■'pfkS'Glfl al^Caa •*p»l'0lc < p «ICH*nf% <llT^C«J IkaW, I 



Objectives of Physics 

anHfRwh a^fa* wrc vBnafGi 'roa : ■ y iii4R'a8h R'qsIwjj <*rcfl> <.al1%<p *rwt camat ^1I«’jc a ii5. 
I%'2slC r i?5 «mjMj “INia^wa 1%% frsfa <p«lC5. I Sate'sH^a, “ifea asaa* e t^] 0, l'sl aa$fa^tcaa 

4a# ^ ft -*m aaai*ja 'afejj'^kM 'aa^rt (ftft ^ a*ca ^roeaia <3%©ia aia *frs Ik-awa 
fk^s 4*m C#t®T#i%l 

af%e aa$ <3 *1^a 'aamat v tll4Pl'a8lc*iS aaw aC®T a*fat "^at 'ala, aatCa'MlC'ia ^aiaa ^»t*tT 
^ s^a asai taafBa ^sft a^a fkakai amti fa?*t isi% awKHwt%i 
4i1ka>ta wr ca, aaai^ *HMa*»ic<i ftisfoaia aiat a fos ata tfaatca $pia$a caica i aaa^ 
afNa faffan cata* areal ala ca, f^Urnla cafSa e la^ga alat afro i 4aa aatfR&filul 'aila^ia 
<mw ca, cafSa e fa^ga «nae ^ a^Taiat afro i 

aai<1R'20iwa acaaat ai^<r aGaiawica* marotta aarre 4ft, anart amre caaa amiar a*ca c^af% 
foMwa 'aanar aiam acata 'aaata m 1 fowwa 'aartar aiam aat<ff%rea amiat 
aaa^ aartf%6*Ht4 a^ma %stcaa a?a ^a ca^ ama^ a^ca^ i a^cam caatt^ tcaa^aa 

ifl<pl%G<p aat^11%5itja caaa ^3 ^R5 <3 af*t^sa acata «iic5. ^aa 1%c<p araaif^ ^aa at R<pK 
caaa, ac#ia»imaie atac^i aama, ^-^f<i^ia, G'Srjif^R'asH, 'maaraaiR'SsH t^af% <mtf%as 
ajiarr e arnar aka aaivila^M w^s acai^a 1 ftalasaa, a^lasaa, ataifa^H e 
l^lasaaifasa^a aai^ffasataa a i m% e a* , maif^a a^s aiaata a^a^ 1 

anl4R«8h aff^a 1^aa«UPit a^ 'aca : ^amat ca at^a 5 wa^s ala a#, ^st as^at 1af%^ faaa caaa 
fa^kaa a^ta^ -af^a a^a^roi ^»Jtfa caca Ka 1 'aiaat 'aiatcaa ai%a^ 'atooi TOa 
ararca 9\*£m cac a* ^taa faaaftfc f%ca 'mafl 1 ^ ^natcaa #acaa war 'awtaams 1 a^a 



Rll^Resh 


ftRR-RsFjR ^rirri r R ift ri, Ar^cricr* 'rirrt ^iw rmif© Rift i <^rt siwibr Ar^icri 
«iMcir zlfcJl 'fiaR I 'oiMgir ^ ■^R^k's ^pP*J|R 1?MR RiivlftasH I 

RRl4ft*lMR CR tt^Rs ^RCR R^R $^ft> : cUftfoRH ^t R5BJ RR®f R*CR, RCR$ ^ W 

RSftjGRJ ^5 RlR, ^8 r $RS$ #»1CR <jft% FlRRtCR CRlCR, ^IRWD ftBT #©1CR ^f«t% 

crcr^ eMjsilt'to ^r ^tptt rir, criri^r oth #»tcR R*l<sf rjbt, RMwftH #»tcR Rita ^§cr 
R1CR 5 Rvajlft ^[Rfa© ^C®T ^iRlBfR R'il4R'a3lG«iR CRtftR* ^tfl^FTl WtRF© ^CR I 4$ RR RR%R ^SfRCRR ^CR 
R*1W R5RC^ Rll^ftealci «||R*^>'© ftfwhPi I 

w^f^R 4Rfit »irR 4 aft^R : aurtft&H ric& *m\ r^r wtr Rts rsrf© a# i ^t 

R5CR f^sT <MW RR, RRRR iftltf© RR, R%fttf© RR, #5fCR R%ft§3tR <3 iflR ftRR> ^srFgjft Rft\oc<p R^CSf 
«lMIC'© RR Rll^fftash ^©1 'oiMciR ftftCR Rlc*? I ‘flft «|RIcisi R^lGR 1 <P« i&"®| “ll^fi R<pK 

RTjIRI 

Rnl^ftesh 'Slhlcns ’’tfcR’H ‘WW CRRlR : RRt^f^R R1C&R RtRTCR 'RR?ff ^fatCRR R^CR^R ^ftl 
<MW a# I R*CR Rfta* R^^ftR^s RfowR TOC's RR, RRl^fftsalR RR& ^©1 «lRjll 'erRo'o a# I 

i.vs C#® 

Physical quantities 

4 C#© TOs Rt RftRtR RJRl RtR ^©tCR> RRRf Rift Rft I CRRR C^RR RlRBR ObC*M tw RftRtR 
R5R1 RlR, tR^J 4Rf& Rtft I tfoRR CRCRR «R RftRtR "RRt RlR, «R liTRft Rtft I R^s^R RCR \5fR 
CR$ RRR R1R1 RR, RRR ^R 5 !^ Rtft I ^R Rft ^Rsft <$C<P ^RCR ^8, vs^CR R5Rf RR^R ^»f 

RfRRtR RRf RR, ^sRX RsRf 4Rsf& Rif 5 ! I 4 C#5 «0^t R^ RlPt I 4$ RR 55 ! Rtf*R R^RT Rl3f 

<PCR<plb R|f*f 'Sllt^. CR’J^CrI RfRRtR RR^o '5fR7 C<PlC*il Rlf*R RRRT SCRlefi RR Rt M RlPl’Jc,°ll CRtfRR 5 Rlf*t I 
CRRR CVSC^R tR^J rMcvo CRW CRRR tR^J RtRCRt KR I ^ tR^J RTRR ^fRT ' 5 fR7 CRRWt RlH RlR^o RR Rt 
Rt ' 5 fR7 C^Rt Rtf*R RtRRT RRR^R RR Rt I ^5RK ^tRJ CRtfR^ Rift I R>CR^fU Rift ^1 

'STRR CR R^R Rift 'srtt^ CR’JCRl RTR^o RBT ' 5 fR7 RtftR RR^lR RR I CRRR ^olRlR RR^ RfRRlR ‘MW RBT 4R 5 
R® VolRlR «R i£)R?.'5nR^5R RfRRM R s Rffo RJR ^Rl 'ORW 'RtR'SR ftCR R5CR RR^ CRR <PRC'o RCR I 'RtRlR 
'RIR^R RTO® RCR tR<J, 2PR « ^W1 RTRfls RCR I^RRIR R1 tR<J RTO» RJR I ^©RR, 

CRRT RlccQ. R 1 ^ R 1 ^ Rift «llc^, CR’JCRl ^T Rift ; ^CRl '5fR7 RlftR ^RR ftoR <PW Rt I Rlft^FTtER 5 
CRtftRS Rift RR1 RR I 

^©RR CR RRSR Rift ^Rl^R R1 ftRC’W CR^M ^IRT RlftR ^RR ft»R R^CR Rt RR^^IRTIRT Rift 4WR ^RR 
ftsR RSCR TORCRS CRtftR Rift RCR I R3|R ftflelWR RR5R 1 f1R1 2MH1R R1R-C^1CRR (TOI ft«l%t ^R 



amfit aifSfca* i ^pit (i) Mj (co w («) aaa (8) wnan (<?) 

^©ffc< 5 , sm (fc) ^taa $g< 5 t « (*») aafefa 4 Rat 4 i 

'aim , 8i*i3 a<pa alf*t c»JlPi<p silR’jc.«il cslta 5 ab# ami am 'a^Ha 4m at ^aafaa 5 c»J1Pi<p alf*ta *J4<p®i at '»M<p°n 
cata* jdi^o’iii'i amt am i 4cm<p aat aa am aift at c<nRi<p aif*t i 

^®aR<m w atPr calfam aifta $aa 1a€a ara at catfaas ?nPr c«fcm at® amt to 'oiwatm am uift 
ata i 

caa, ajaa, aa, mi®t , wt, ^sf^l^sa^sjtf^ aif*t*itat dm* atf*ia\a cata 5 ®ii'o ^i am <ica 4$itat am 
aifti 

BPH : 


aa = 'Sa X ^ja4 


C^t 


= 'Sa X 


= X 


aaa 

W§ 

aaa 2 


^®aR, aa ^a^ am atf*t I 

^.8 *fam * ^ < ? < ? 

Units of measurements 

*mm ftafta #atm am affcft mtrem mrca mra-osn^ anamfit ^s \ 4 ^te ataaam 
aara atamm aa ata-csftaa i m\vw taalma #apm 4 $ mra-c^m RaaDitm aat aa afaam i 
atama^tw afaata aare ^atm caatm fm^jt afasrta fa4a amt i ca^a , Repi aife catm ^cas ‘jsi'g 700 
fasm i catrea caimH cata* 5 fwiiaim ata fata mtaa i taammta casas'afma^pt care 50 cata^aaa 
aitt 1 4atta 700 fa&m acat aiR> caca* ^ja^ja afaata 1 5 Ppcatstm acat R»c*i «ihi t>ic°ia «caa afamta 
4a?. 50 c j ic < p'« acat waa aRaia 1 caacii aRaia t^fa *mw aca ^micia RtRcaa acamm 
aa 1 4 < pfD maatf 'ala 4<pn> 4 am 5 1 

mwimi ataattaa war stamm 4 asf& ^ri^r© at mM afaattaa ala arca ^aat are afaata amt am 1 
aRattaa 4 ^ mta^ afaatatm aat aa afaattaa 4am 5 1 are amt am, caaret aifta fr^rt 4 fa&ia 1 ^atw 
fa&ia acat tat^ta ^am 4 ai 1 fa&ia aa^® fa^ ^at&t ^j 'at^ 1 'am aifta ^j 4 fa&m aa^® ^atm 
atf^ata^j l RUitaa 4 34 1 aaa.'am^a, caa,«a, aa,a%,^®taaimt, ^^aam^sTif^afamaFaT 
1 %^ ^am aTO 1 <4 ^am^at ^aa^ttm f^a amt aro at^® aa ^faampm 'atanma ^ 
aac«r 'Q a$ < p'»ica ^®t ^p^aaiaa amt am 1 4 ^ 4 a s cam a s caa s f& at^t atfa^at 'ataia aa^m a*a^^® 1 



V 


v M 4 R'esh 


4*T8|lt (SI) — C»ilPj<P 4^^*^ : 

C»ilPl<P ^lf*t3 ^)<p<p»i^, c<JC^'°l'1J <^R s ^ s ®jC s lBJ ^3?J ft'&l <PC4 *Tt, ^it wlRl^ 4^F to^Ool WlM < PJll 
RlU I to^ (Tit MlbC-W 'sn^if^s ^ I 4iT *HI*n> tWw «im® m I OTH 4fl> 

w m <5t3to®)- *m, m, 3fer ctictt f^ tosr ^ i mm R<toi 3t w c«t 
3R«to^ wr 4?t (TPiwr 3R<6*i ^ ^ i 4^f& wr i i960 rktt 

4<pc<wi ^THs^lf^s yiga ^ra t»ilft<p 4<p<P’jc«il?i <R 3t >>5j(®l^ 3^3 Wf stwlVi 3 «<i'sI<pIg< 1 i 

^ v tCJ5l'® ^f*|5j^C°ll 'OT&'KI 4C1fl «IG*1 < P’jG 0, ll51 <51®1 <Wll $,C*JC^, R 1 "^ 'Sit'S 4 < P < P’jG a ll?] 

3R4S3 i cw 4 »R « ^ to torn* R^sstto wr ^i, w m?\ <£w 

mra mm mrc?n c^qth wt i me m$ 3 jttoi* ftto mcscs 

435ft ftc^ Mjw Rt 5 iw<j tj^r i to 'srt^ito ’t^ito© cftto 435^^13 ^7 ^tom 
’)D'o 41*14 34^1 <wii ^c°ii 1 

1 


Z*\(As$ 4<w» REta : *JHHIc»( m?w 


299 792 458 


0>10<PC® (71 *j33) 4to»J ^ ^ic^s ltoa (m)3E®TI 


* 5 gbi 43 * 3 * torn : mm Ttftcsffo tftiWHH 'QwB^f 4^ cwi^n 3 to aifNR-tfttoR 3*353 
*Tt^ frsft 435 ft I>|RNM3 1 tom (kg) 3C3 I 4t RPMafiR 3113 3.9 cm W §Wf 3.9 cm 1 


3R133 43**<TrcW : 435ftfttot3- 133 9 192 631 770 ft mm 3*33 3*3^ <3 W 

1 (?rcw (s)^n 


4^ <3»ito : 3t% tarc to?t ^331413 * — 1 (3*iRh (k) 3w i 

m&$ 43*3* witom : ^p?m 7 T 1 fto 'SRrfto 'si^i Jw ^ 
adHc^cisi ’iR^lDs 2dc'oj < pIl>c's CT v lR»(K ^Rj' 5 , 2 Rt^ t>®ic«i ^<1 3% Pj'Gi-fi 

t>^T2 xio -7 1 ^jttom (A)^?TI 

^t*N 'o)^'»l* 4^ <pj|c'w°ll : < wlc'® 8 ll ^C<^. (Tit 3RsrK ^13^ 'ol^'sl 3t C^lwl '»llc 8 ll < p ^Tf 4 <p1^ RR^5 
Rc<p 540 xlO 12 < P'3!c'»P?i 43 s 3*it RR^3 f^8^3 <pw 43?.^ RR^5 Rc<P RR^3 'o)^'o| 



683 

3 toa 3 %m«R 43^ cm •. ot 3 tow 3 to 0.012 tortm 12 4 ^rh 

sfprfw t®Rr& (W5H 35^I1^[, ' 5 Tl?H, tm^»T t^ilR 3T 4»J i C°llil C"<Plc«il ^3) 3lc<P 'olc < P 

1 (Rl 5 ! (mol) 3t®T I 



»hl^fa«sh 




TOfa 

Mv SIR 's 'situs 


lift 

flTtfftSl 2f®N* 


‘3 < K < M SfSfa* 

h .tTOJ (length) 

l 

fa bis (meter) 

m 

TO (mass) 

m 

focTOh (kilogram) 

kg 

«. TO1 (time) 

t 

C^ics 4 '® (second) 

s 

8. '©[' 9 tTO[t (temperature) 

0, T 

GS M, lI'» r l (kelvin) 

K 

<t. 3TO (electric current) 

I 

' s ulfa*1slif (ampere) 

A 

't>. fa 9 ! 5 ? 'ols'sl (luminous intensity) 

4 

<pjlc'« 0 ll (candela) 

Cd 

S. ^IWtC^fo ’ifaijH (amount of substance) 

n 

CTN (mole) 

mol 


diroro sjfaro* « 


«lC r i < P dm* '3 < M»J[(. 0 lls «g|W ^t ^Pi's<p sjs^Is •‘Ml ^fa^tais* TO I TO*T 4s»fb ^lf*fa "TO ^ 
^t C^fi> TO, TO 5 ! fa ctM -'ilsRcvo ^Pfts v5-H'»i^Jc o il sKTOf% TO I toI^jHjs^ 9 ! 'qhsl <jfa sMc^is 
^ ^ faMMl ^C*T (rift OT 4$ ^ 1 ^ ^ 0.000 00001 m I 

^sfmr ^ifa to to 4$ TODflJT toto a#, ^iror ^Niths toto tof© toi a% c^us toot 

feTOC'el $tTO TOt TOlft tTOl? fa 5 ^ 4$ TOUifclW$ ift TOUT «TO& TOTO TOS fafa, ^ITO*T 


0.000 00001 m CT TOffot faTO 0.01 pm, 4TO 5 ! ‘p’ (^a 5 !) 10' 6 fai^ TOST I CTOfa'olM 

ift afa «ll»lltt*l H^fapfvo faijP, ^TO 5 ! CTOTO wsf 2000 000 000 W I «4tlw ift TOUT 2000 x 
10 6 W = 2000 MW TO 5 !*! <1# ^?T ^fa«ft TO I ^TO’JCTO TOW ^5W 


tjfa\64/B^fav6^ 


WAV 

^ITO*I 

(exa) 

10 18 

E 

1 ^ifaGlS = 1 Em= 10 18 m 

cTO (peta) 

10 15 

P 


<$?IT (tera) 

10 12 

T 

1 CSTOm = 1 Tg= 10 12 g 

fa’ll (giga) 

10 9 

G 

1 faTOftfr = 1 GB= 10 9 B 

C^Ptf (mega) 


M 

1 CT* tlrofl? = 1 MW=10 6 W 

fee'll (kilo) 


k 


C^CiT (hecto) 


h 

l c^i^r = ihJ=io 2 J 

CTO 5 ! (deca) 

10 1 

da 


csfaf (deci) 

10 1 

d 

1 flsfaps’sj = ldfi= 10' 1 Q 

C^FG (centi) 

10‘ 2 

c 







































































’iitfR’wli 


bo 







TOTO 

SiftiH 

W\ (milli) 

10’ 3 

m 

1 ftPwlHTO = 1 mA= 10 3 A 

^ftw 5 ! (micro) 

10‘ 6 

p 

1 i|ftw>lM>l*fc =1 iiV= 10 6 V 

•ulcil (nano) 

10‘ 9 

n 

1 4JIWIMTO* = 1 ns=10 9 s 

f*TOt (pico) 

io- 12 

p 

1 PtTOtTOTO=lpF= 10 12 F 

CTOEfr (femto) 

10‘ 15 

f 

1 W»ltUlfS|l»W = 1 fm=10 15 m 

^Cbl (atto) 

10‘ 18 

a 

l«rcBte?lfl> = 1 aW=10 18 W 


10 TOCTCTOstfTOiflrou c 3 ^ 10 -to too ^ ^??i 7 t<T tftro ft mm spm TOt ^®r 


^5 fcttlfi* sr^P I CW 6733000000 ^FTt 6.733 xlO 9 ^ 0.00000846 ^PTt 8.46 xlO' 6 I 
^3?TR OT*IT CT 4 3#W sfttftfo TOJlfl&T 10 -TO «! i TNl<F ^ ^s > Tprf^s fel-lftc* 

' 8 'oxi^ aisic°i ^ ‘'ii'GTrt to i to 10 to ^hito* w R^c<p TOftc<p w to toIc«i 

^TOWft*ttTOtTOi 

t<l«8lft<p zl'®lc < P SS^S ^iTO Rc»jl® ' 5 TT*rl^ c t Fi*j»lfb : 

10 m x 10 n = 10 m+n 

4TO»T m TOl n wwlcil ^JTO — *i r il'ai<p ^t ’’IHNs* ‘ s Tf^ | 

CW 10 6 X 10 7 = 10 13 , 10 7 xl0" 2 °=10" 13 
'sfM^ CATO'S ftcjjl'S Riwfb Sc^lerJ 
10 " 

— = 10 n H- 10 m = 10 " m 
10 ” 

CW 10 6 4 - 10 4 = lO 2 ^ 10 3 H- 10 7 =io 3 - ( - 7) = 10 10 

b.<? 'siHt 

Dimensions 

^rrsrat tcrowr csrwfl ct, ctic^ c#o inf 5 ! to ^ TOtfro c^rs ui% wqui i tjbto ct 
C^sti^n C#0 #*ITO (power) TO ^T TOlfTO CTtfTO HlPfo ftMM TOW <J*Jt TO I 

t^lWl C#o slPlc's c»TIRi<p ^ tf“l*j7TO ^b<?c<? filPlIbfi TOTTOTI 

C^t w „ 

PPM, TO = TO x TO*t = TO x == = TO x =3 I TOFT CICTO TOt L , TOTO TOT M, -rowra TOT T 

*1*1 il *1*|5j 

Vile*! ^C®W ^kfll WTOt <jlw W MLT 2 TOK, ^C®W flGflW. '©G5W (1), *llii|l (1) TO?.TOGiW 

TOT (-2) I C^lFTT^*!?! RcfaTOffs <W# [ HmtaTOfTOI CTOTTOffiTOtf [F] = MLT 2 
^‘ 9 0 R>lfb C»ilfa<P ^tf*T Z¥n, TO « TO?I ^5t «l1JllJ C5 m 1R|<P TOT ^FTt : 




■ y M4R'e8h 


Tsmm rirt rcrt © ( ^ RtreR fa* e ) , rirt -sm 1, ft^om rirt -sm j 

RRl RRtt^R RfRSftE'R RlRt RCRt N I 

*||R| RcsRcHfi RRjc*! «il»ml c<pIc*hI RsJRrR Rt <p4?iR jiR < p'©I *j|bl§ tog's Rifs i SitajH^^R 
s = ut + jat 2 

s^TOMib Rc<ib«il RRI RR 5 I '3ih<q| ^tfR CTWIlaj RR 5 ^ fsrl'ol-fj dlPR CRffl, RwM Rt RWf s«<i I •^'©flk 

RftRRtRR af^ffc rr wnt rr 5 ^ r ito* to»t tof© sja, af^ffr rcrr riri rr5$ 

^.C'8 ^C<l I RRR ^ v lwl'® S^ItocR I'S'llb *IR R<pfb 'iaHpTC^P R$Ib I R^ S^lTOCR 

s RCRf RRR, RR RlRt L 

w^Rt^tft crr, RRRtRt —=LT X 

T 

L 

a *Plt ^RR, RR RtSffp- = LT~ 2 
t $,C®ll RRR, RR RlRt T 

:. ut-$3'm\~5m lt'\t = l 

at 2 RRRtRTRtRt LT 1 * T 2 = L 

CRRt <llc«?. 'SRcrI'S R^ItogRR Rl»lfRCTO Rlibfl RlRt L RR?.^tR RcTO R$Ib RtRR 'STHSTtOZ-l 

i.'js twfiw « m&s 

Scientific symbols and notations 

rri w rriv^igrr w Rft'© 1 rriv^iwr ^psTiw 'j« rtrirr^© Rtf®t%R5 r^Nsr 
*mz\ w a# 1 >ivi)<fcflw r^w »nto RRt<fi%5jt%t wrn RRtata rrr 

RlGTO I RR er*ij RR);) Rlf*lR Rt RTOTO er*ij RR);) RKGTO) 'Q S'el^P RJRRjR TOl RR RR?. ^©t toI RR 
RR5tR5jj <5TRs^t1%^ ^ra«t R^R | RR, MWIWI to* ^©Rt ^SR R'tolMR CT 

wlc*il 1l tMt a*f1RlR^ <MW f^Tc?J 'oiler < pI«i Rtoto «il"®i6f|R><p <u<q^.vo 9,c^ I 

^■9C < wj 5IWs 'Q RR>^ ^iRR 'SIR <?RR '®RT ^ Ric^l'® «i^»m e f <wil ^c?ics?. I 
i I c^lc^l ^lf*R '5TR 2RSR WR er«ij R??Uf RlC^ ^oR^R ^R 5 (^FRst WRr^tT Rt space RT 'RlRtR 
^m) GTCR 5|W to JR5R RR^s RR I (7PR "2.21 kg", "7.3xl0 2 m 2 ", "22 K" I 

*1^Rf ff^Q (%) fRRR CRW KR I Rjf^R CRtFR 4RR5 ^©Rt 1^®, RlRf& Rl CRR^ 
(°, ’ (4RI ") CRRR RRR I <5^ RR 55 ! C^tR R??lJR C^tR C<Plc«^ I R*R> (space) fw© RR Rt I 

^ I ’fttR at*© R’R R^s (RRR RRR ^ RR5^R RRtRtCT RR^t tpRs (space) Re© RR (RRR N m. 



V I '51*1 alat *tfos 4 < PC < P*1 cspctfl fe.O> 1 C<l 2 R*M <Wl 3,«JC5, 1 C*PH ftblfj / C^ 1 C < P'W (Rbla 

gjf% c?ic < p® metre per second) ms 1 ffita aa*M Wt *.«<«. I 

8 I a#^pn CTHJ?[ aifa^a* &m, caatat fa*|jJ (abbreviations) aa, ^R?ta aW 

c<p|c*il a% at ^EfT ?$a [ full stop (.) ] <u<^'o aa at I 

<t I 4 < k<wi a^'s C^Plt ^3 calWt 'owca (Roman type) caaa fablcaa (metre) war m , c j ic < pc'«fi war 
s ^'ojlPt I c<p|c»il alPla 7 Rc < P's faaffs ^3 <lta 5 T 3 ,at<p (italic type) caaa «W{| (mass) ®raj m , asc^a 
(displacement) WJ s 5 >sj|ft I 4$ aa 55 ! alf“la ^RC'as 'Q 4^3* caaia a33 ^tta ‘‘Id C3Ma 'Siala C3Ma 
3 *$ (font) aj35)a Wt ^wc. 5 ,, ^sftfs ft^afeT ^1E3 at I 


b I 4<PC<W 7 RC < P's C^ft> ^.Ic'Sii 5.«ic<P (lower case) <?Wt ^3 (CW "m", "s", "mol") I 'sea C3 aa 5 *! 

<ofi|a am a fc* casat catena a<5cass caaia aa3 (4a* to *pi) a^ wp at 

sm ( 4 as|fta* wwu® fro) a^ ^sa w ^ca i cw laSSwa amRjaRa *}ffc 43*35 laS^a 

^NtW *DP4IW?I amt-faRS *{fte 43*3* ^ Pa I ^ 43*3* ^53 spHTt <^f& ^ffs3 Wf 

aja C33a newton at pascal I 

a I 4 < K < W 4 <pc<p? 13. ftala 43 7 f'X < P'o 4<PC<Pa ^IIC 4 *! C<plt^l ^ta 5 ^1$ ^ a3 I C*ma km- 4 

k, MW 4 M, GHz-4 G I 4 a 5 tfaa* ^JRtfas aa CW ppF ata at, ata pF I 

b - 1 faPlt (10 3 ) 43 C5£3 a5 ^3*3 (§«|3j*f as $Josaaawacai 


^ I 4 < PG<W1 ■ 


<?ma "25 kg", aca, "25 kgs" aca at I 


io I C3*Rat ?m\ at <&m Catffia* 4^s at aaW « 4^s ^ afea <m (line-break) 3^313 Wt 
Sib's I ^ slGfiN*i 5,c°l ^Rc’Uf 'Q 4 < p < pc < p ^ '5f*t Wt wc's (line-break) I 


Measuring instruments 

W 5 t?rc^sBf 

*lfHMlw *i^nwsf wn wr ^3 c^r 1 43 '&& 1 ^ 100 CTflJfflJm 1 

4«RT 4W 0*F\ ^5Tf 4t WPM 43* *IH 4W, «PBT *IH ^fM «I1 1& I 

ac^s ^rh ipf mn «f*t «n^i 4t ac^s 1 fsiPifSi^w ^t o.i 

CTftPiUmi 

Wta c^c»rj afona : c^aa ca a« at ^tfk ta^j "ata^s ^ca 4 asat^s 

o aR:a at ca^tM ^faaiwaas aRtf ^rtaa a^a^s ^ca i aosa ^asr atc^s tp^m ca aR:aa aiw 
^sia ai^ 1 stas ^ca i wsa ^ aR^sa aR^a iacapm acaf aosa M t i araiaaoRR ca a^sa 





SNd® ®tS StS gflw® jc StFt ^IflS Sft 2ft^5 y *fld*Sl 5fW ftd»f StS ®dS 

TOSafrT^J L =y-x\ «Q t«pc*is -'itelwj fllPlfttla *I*F® t'T^T »1$<1*®IM "STMT SIS I »4S d&dS *lEhM 

TOC® 4 .W TOC® as 'olPfoils G^TO I 

’TfWf fSftta C^P! 'SlSSt M*5 frf^J’TO® *1# I Wlf^lGRT ^5JJts?f £W 0.2 ftPlfattt, 0.6 

fitWm si o.8 flflifiKBto §®Jitfr to® aca 'aisicas sisals ^ac® as ®iftsia c*&\ i *tf*l® *tt*zifta 
Hcjiw ®lfttila t£i c 3 ^ ^bh i $ls alsHatw <a d*s>c*ia sis 'slPfata c’swt i 



z^m 

1 

1 



mammamnmmwmm 


Toifl : 


^r d>s>d®w ^}®vi ®2jfcr*is afilmc’is shj ^®i c**c*ra aid cs caft> ^sia *aRsfl> ^»r mm 
as ®ia sra vffim cm\ ®iftata c^m ftfta T^pm *m aiaaBr a*a flfflftea ®fltd 
*i$ 4 ®Icn Pl 4 s ^Ktl SIS I 

®iPfona c**a ^ si aais aid «nw >sai swr <?ssds *n*t 5 nsd si casd tost 
srai sat sis*. ®iftsia c*m ssft m area ®st ssft sts s*f 5 t ma i 4 $sn®msjsis< 7 SJda 
ssft ^®s ®tda ssr (for : >.» i tm c*?m ssft ^®s w^i !9 ftPiRUM si 0.9 
wW*ll»M 1 ®l£faiac^ds l0®i*tcsca^swis c*TOBT 9 ^pw^«ic»fii^PiHi ^®an®lftsisc5ssda 
vMfljPit sish i?*da , »E3®s ®tda cks ^tisisr cafe 1 asis c*k»m i »sp®s < 3 s? ® tda crcs «if 3 fnM 

C**m tfPF ®W ^ 5 ^ ^ ® 1 S a®TO* SSI ^ ®lft{IM 35 ^ (Vernier Constant) I <*TC^ TOd® 

FC dsat as 1 sa* fm slat ®if*fsis ^sa 5 1 »)% toI sis ®i adi» ®if*foita 4js^ = — cssics s 

n 

SPTR C^FdSS 1 ^®S 'Old’ls Z^S ‘ 5 Sl« 'olffiilldsw 'olC'» 1 * S^SJt I 
S'lcaHt CTO 5=1 ftft > 4 Sl n = 10 ®N 
« s lt 3 ^ 

.-. ®iR«isi as^ - - - in - 0.1 ftft - 0.01 csft 

n 1U 

^pips ds'tcat ^sss ®iPfsia c^caa 20 sjsh d>^d*w 19 ®twa ^sh aiw swta d^wia 
<£TC^®s®T»t 1 mm -«aa droi m aids* 1 ®sa ®iRsia saa* «##® awstsi ®rt^ata fs^a 
s*ca swa <?s"T « ®iWsw d^t^w "*tm ^fcta taPid^w 1 




i8 


aatfftetH 


i _ j 1 ^ ”'^.r JU'' '' ' i 

Jr'S *j|iaaM 

ai$® <wtftaic*ra R*la ala aylPrttf i ^ta*f <4$ wra aMralcaa caata ®lPfala *W^ ajaW ^ai 
^ I »4^fl> §*11® *IW aft CTC& Jl$® ^JlfttlC^M ^JR at SWta CWat®ft ^at aa I WlR 

CWM4 CT Site*'® ^RJ Rff ^ftt <tW ' s ^ft OT ai *B <#?? sgBRt aa CR$ S1W5 <4^ft ai®a®1ala 

'aitoiwt aw i ’ja will ^j®a «tc*la ®jjta?ia ft^a afiaicaa a?aj ’ja wm aw cbtata^j wfl> 
cafl> CWR M*lwl RW I iQa 'iN^ «lPwlfl CWRI (f&3 : i.^.) i 


I 

\ 

^ aima^t 'BiPfaw sww pqvw $aa rnm ■at ewa aaiwt aia i ^cwiaaaw ^ aw i 
^ a wd wiftata ww m* cwsas aw mwiwi wiw qiERw aw aia i swr cwiaa 
<sm i4a*®iftaw c-^c'w «>rah aaa cata aw wr ataiaa® ®tftaia <wtaa ^rj aia stcr p-waa 
i 5rj aka* aw ftta aia i ®iftaw ewa ajasja ^gi ftftftUiam ®sjw alS^p®w ft*fa ^at ata i 

'S v 1 w sslR^ra ewa RfstRiOT aft® S’ilca J1$® ^wlPMIc^Tfl >olftiita $*!<? 1*fta <Pfll ^ I 

j fta auiftaMa tojcti aftaia : ata ^at aw, wwt »iwfl> aesa caa ^fac® ^ca i a^niw 

*jtftaictfa ©laia n$fta atataiM *ttaa <mc® aa i ®iftaw p^taa aw ataiMt csiata dw rnm aw» 
w ate® stan p^caa ©taia « ®iftawa ataia a^lt w ftaSl® ft^ caw ^roi i afclta aia sif® 
sprR 1^7 ( 0 ) awa aw RPiw «iR«raf& >iww at c*wr »iQcii w&a aic'sa ^iw f*i«iiwi 
aa i "awarat ara 1 , ' t TC6a ®ir sji*^ t*^wa M ftfSi "aw i ®iaw >aa M ^ {M + 1) 

f5|fS| »aa awwiRf i <a$ A/ftft troi tris ®if^ala aiaala , vca caa araw ^cai laaX'rtj^ 
^ca 'oiffjira i 

iuara caac® ^ca ®iPfajium CTHaH^aata c*^wa wt^n <4^ awa ^nw liiiin i aft c^rcat ataaT 
ftw aiw, ®taw caac® ^ca ®iftaioia ctir awft siaia c*pc*m wttat < 4 ^ atcaa aw aauca 
’WWft^cacai ®iftaia p^iaa <4^aw^a5a®iftanaaaaat®a i 

aw^at aw, ®iftaisia rawaaiaft aaia p^wa iiwft awa aw ft t*w at aisoaift a.cat* i ^®ar^ 

acw ®iftma iiaa* vc aca 

ac®a?a<i = aaia ewa aft + ®iftaia ewa *n& 



fovfl : i .’i 



Indian 


= 45R <?5*5 + 'blPfoH WII^ x «lft5l5 £55* 

*fa,L=M+ VxVC 


; 551 513*, 5E®5 B £B*^ 3315 t**OW 12 mm 315 3 4C5C3. 43* '»IWII«15 7 R*35 ' t TT 5 tf& 

3313 03*013 43fi> 31c»ta 3tOt fic*K3 l ' 9 I 501 HWi3 Zrfi 5C5 

L =12 mm + 7 x 0.1 mm ('olPuita iJ^3* 5011 0.1 mm) 

- 12.7 mm = 1.27 cm 


3313 0*013 C51515 43't'blPfal3 0*013 C5t5l3 533 OlOt 31t* ^533 51315*1*5 'fclPfata 0*013 ’tpT 313 
3313 C^CTfl ^*1J llC'fa 3tOt RlC®l <ll-?4 I ^013* *JC"4 •Tl'Q ROIC'S v ilCfl I ^533 *tlf"4* 

amw. iw 45 3lfc ’koikh 3*01 35 i 

4$ 30*43 3I51MJ VSltsW 3JI3I4, 5$ ©1B33 31|>>1I<[ « C5fi> 313513 w 515 I 405 3tO<5 

^i*il"®sh U «ityRwi OP 5 ! ^lilwl F (fBifl : i ,'o) I 

A B c 



foil : i.O 

45 43* 3lj£3 *wvs®i fifa A 45 31W 4<J>fi! *l»J'o s l 2j|*M>ftPi<5 5® 5t ^ll5l'olc < J «lfi>^ > lc*ll 43^. 
*335 3l?C® 50TC5 45*f& ^Nt35 Cl 4$ 301 30TC5 ftftflffilC* HWlliW 43*fi> 555 03*5 43^ 43*fi> 
C553t<ff§3 ljPl T v lI2R's 4*fi> ^1 ^f& ^Mt 35 C 45 fs*s3 0»i1ws1 ‘‘ItCSI I C553l<jf^ TjPl T 
45 RHl3lt* 31315*1*3 5051 100 'EM ‘*3135 I ^5 5131 B 555 ?3ltt 51 ^»J'o«1 dl"®RPl£ 5$ A 
J'K 3*E5 *333 c^CTS ^*1J 515 £5Pt3* c^Wfl ^*1J 5tOl5 3lOt Rc*l 515 I 45^5 33 3 515 i^fi> 

0*015 ^*1J 515 <lR ftc<n 31 515 ^3t5J3 ^*C > © 5C3 5tf^3I* >?ft> 50TC5 1 

ijPl T 45*515 45 «l'o^35*t 3fl> 43*. foPl* 03*5 35135 C3 frtfj 4fi> 3^3*5 *01 *51E* 351 55 

^31 Pl5 (Pitch) I ^1*15 C^C55 5131 45* 'SN 'jslw — 45 41®*5 51 5*5^^ "5C5 41C5 'slw 551 55 

50*315 5Pl^ 5*15 (Least Count) I 4£5* LC 1^C5 2PPH ^51 55 I 50*315 Pl5C5* ^SPFl5 ^^5*015 5^55 
5l5l '5t*t 5*501 5pf& 5*15 5t«5l 515 I ^J55R, 


•iRi 5*15 = - 


fartW C5*ORt ^*15 5^55 








^SITOT 100 TOT «ltCT 1 nun I 

.'. *lft& *M*T = — ^— rnm = 0.01 mm | 

100 

^Mwfl TOQnr IfitoW : ot 'fliaw tot *inc'& c*r *tiwa t9J5 < m'« « b 

'sjlt^f M1*t*t ■vat'8 I «ta ^ ’il'sH) TOTOtE^ ^spa oj.*i ■qlt'e «£BI *IN A W *tM B 

CTM^TOII <*ITO ^elTOi e taPfa pwia *llfc I 'SfW WtTO 5 , c^ww *tli L mm TO*, 

^slTO c»wki 'bW ^wot c i ^yssft, 'sluw oft ^miom w s 

= fcsflfa pro *itfc + ^<6M>H ptohi ®w "swot x *(Ri# <m*t 
'stf&D=L + CXLC 

frwfirt i *ic*i TOt *ttfc 3 nun TO* petals c.*wis ^M^W'(3f20, TO*T , ®lcaa ^JT 5 ! 

- 3 mm + 20 xO.Ol mm - 3 mm + 0.2 mm - 3.2 mm i 

*sjn toi ^f*r *w'«*i siMsRPrtfTO a M*f ^stwr ^sitoi c*^c*m *tw foR^p t(»*?c,*is *^*u 

ilcrls *\\(A 1*k*i *rf <iin , ©i^t*i ^sic© mjt sum i to *wj *nfr ■w-s ficw to i 

’flfllTOfl 

cro^T cTO'ttTOir *litfR«H ijtom ip®* *lli'il*l %Apm ^ to, TOBM 

Rfc fTO TOf to ^ i to? ^ *ihIc4ji mR|iii*i to to to? toi to MfitoiMfl Rfc to® to i 

TOTO m’vlt RRp 3,t*il ^IT TO3J ^t <unr»i I TO*3f H^i4RwH s u*i|fM *uHts1»fiit'® wiwl TOT 
OtRPM TO Ml^nc 9 ls TOJTO??TOI TOM *IJH«1GR TO iSl^MlW CTOCTO RtAc»W TO 
MBItoM CVlC-O ^fl TOllTO 'SIMM MtSI TO* M3lTO*H15d ficWflJ TOO CTO® TOBT I 



ftar : b.s 







*MMt3 


is 

^0 313133 f3%3 3t®t Tj^fB 3313 'owpri ^mP\ « p 2 f3%3 ^ic*^ m* (#3 : i.s) i 4$ 3®i 
Tffi 43# St®3 3® AB 43 ^ (M© Tj^fB 'STC^rr wJlwl f|33 <PlC»151 #13 Ij^fB 3313 ’©M3 GiftSS 
3IMJ 3JMt M* I AB 3ff53 C^FS 43# # (knife) ^IBM OTQ3t ^3 I 4fBM3 Mf> ^ 3*^1 M* I 

AB 3#Bt35 43 # #r*3 #31 313 P-43 #13 3131 4$ 3131B 43# 3ft&3 3#®3 (CO -43 

3l3l3tt3 ^'©ItS «lfB<PlCHl 3TC3 5 1 4^ 3#®t33 3tt3 fa»rfB C®10sfa? ^ (LS) MP I (v^vol^lU Ms OTMT 
33^) I 433 ^3 31MJ 3^Mto (Flffofm 3# 33 I #31 3kfB3 3CST 43# MlB 3m 3$ 3lBl®3 
3?33} 3.1®®! H ’aJstS 'Suit'll 'iMt'll 313 I 

3^ AB - 43 $<P 33J'Hg° 1 43# RlG^MI^f® ^Jlt# 313E33 C3# #3# «i|BR>gs 3^[ 313BT 3h#3 IstsB 
*^$3 #t*j 43 # m# ca#3 #13 33tt3t m* i mb 3 $^ 3 $ ab m# 

3Mtss 3^[ R^pBlts 1 <ph^»N 3*51 ^G® 3 Igs I 

^M$3 33JM 43# 3*3t fW (PO) 5©Wt #3# #BfM 43 M3 3^ 3l*©t<l> 43# (7M3 
#13 ^ 3MT 33 I ^3t3$ 'sri^M M3 ^bt<W 3^[ 3P5 <?M3 0 M3 #13 M | *33 3fe (ML) 
© 3|'Bl®f(fl PlGbS ^3 3klGSJ ^Sllw ^hl^fas 1 3Hll ^3 I 3321 3 5q 3#£3 5 43# "PlCbS 3E3? 3t3t ^53 I 

31MT 3M3 : 3j3t ^ 3T3M3 333 ^t®3 H 3I»#M> #R3 #K® ^3, 4t® 
AB 3#B© #1t3 ^k3 431 ^33 f#33l3 #13 plPI M3 1 3ff53 M 3®t ^B© #ftS M 
TjfTC® M£3 1 3m //#Bf #13* ^IW 3l3f3E5 G3W 3R3 43? 3$ AB © 31^3 (3133 3*3 3C3 3R3 I 

AB M3 ^fB# M3 (M33 ^33 M 31W M3 I 31^13 (3lRt 3t 

M3 ^3#3 (3M3 (M33 ^31 3R:33 ^3tW 33H ^C3 1 4^ <333 ^3T 3tC33 ^3tCT 333 3t 3(3 
AB 3^53 ^ 3t£33 W33 ^ (BS) 3t3T 433^3 W33 3SC3 Ms ^C3 3tffs ^^3 (333 3W '^31 
M3 i^3n3 333 ^3 I 33P ^3 33t 3t «33 <33t ML 3I3t C33 Mo ^3 I 

(3H 3^ 3t fwMl3 m 3t3?7® 33 <l>^fBC3> 33lM3 31^13 33^5 ^431^3 M 3lWt3 43# 
43# 3SC3 W3t 3fB3l3t %^3 %^3 313^5 33 S'© 3*3 3T ^P53# C 3 3 s 33 ^31 3(^33 ^ 313 J 13h'»IC3 | J3t'© 
3K3 5 1 4'olC3 W3t 3fB3l3l3 >3 kits J 3^3 m S3ll 313 I 

331 3^ 

■^3 333 3T333 3fsslt33 WJ 3M 3% (Stop watch) 313^13 3# 33 I 433 3I3T 3fe ^ 33^33 3J3 
M 5 ; f#e#3 M 3fe 431 43133 3M 3% I 43133 3ffl 3^3 CTOt f#®#3 3l3t 3^ 'SRM f3^3 3lfc 
C33 I 43# 43133 3l3t3fe C33tC3 ± 0.1s 3^® R'43'»ltS 31^ fM 3tC3 C3MT 43# 1#®#3 3I3T 3f^ 
± 0.01 s 33^© s$ < P'olcs 31^ fWs 3tC3 I ^TtMl3 1#®#3 3f® 43?. C3l3%3Q 3l3t3% 3K3 5 1 

333 3M3 <MW 3C3 3fis# ^t® Ml ^ <MC® 33 43? 3*3^3 <MW ^3 I 4S® 333 3J331C33 
3lti) 43# 4 JD bC3 MI, 3t 3*33^ 4^ C3C < PC'®S 43# 3®3® ®Jfl?3 I sf^'Q 4# 3T% C3W Sjl^C® 



v M4R«8h 


bv 

<#qf fts ^3 i 33ro c*ii4tiw 4$ tjjter ’ifrorff 353 ^3 i ala* to 4t <5jter 

3f33i e t ^3 sm 0.3 s i 

i.b- R^i'oi 

Error and accuracy in measurement 

33 v lf?Hlc'33 R'^i'olsi^ 43sfi> %Jt TOW I sjs^.® <rtfp1|fo 43? ,y l3Wc<PS 3W13 ^33 3f33tW3 ft'£ a, l®l 

f3^3 35 a i 331 3135 , 43* % croro afaftiiis « aftffitar ¥tw (PiPiPrtJiw) to*i 3sfl>t tow i 

4t ftbliJ c^ 0 ! 3131 <lR TO^sl 4t Z^S ^Mc'® 3lt ®Itoi <f ,<3 ll<P°l ^sc®l 0. 1 cm (C^C^IS * i ^3 v o i i 
435'3t 5 t) 3^35 3t f3^3 TO® TOW I 3f3 C35fC3f 3E33 MlJ 31TO ^3 TOtoi ft'4 a 1®l file's I TOWl TO TOW I 

3W < 7353 ^ <k*i<mis tottoj aw Mj 3i*tw tot i ap®wi5 c»*c*m TOgp aic*®s w rt3 C3wtos 

Mk <W1C® ^CS I 43 ^C 7 ! v lRl»jlG v 1S '5G°1S ^TOT v *ll?l'Q C3fl5 SlCS I ^$13 3^313 3'fllS*'(l ^P3 "’’lies I 

'iQjjit'W 9^s\ 3Wlt i tot <#TOW53t TO3 <#¥13 *mhh«m tow 
fl^rsm «@m fctsK wri 4t 3t - 43 Mj wi 26.0 cm ±o.i cm aro cw tow i 
TOCTO5 ± 43 ^ 3W1 CT, 3t 43 3^» (Ml 25.9 cm 'Q 26.1 cm -43 TO3T 3E3W I 0.1 cm TOfl 
3f33tW3 «if«i"DS'ol 3t I 

*lf33TW3 C3TO3 TO3l3*l3> 33W3 ^1^ 3 l<PC® TOC3 I 4^31 TOll : 

(3 s ) £33 igfD 
(3) <j|p*i£|<p l^fD 
(3) 3)I® , 1'0 4^ 

(^) £33 1jf& : C^lwl 4 < pfD £3 3lf*t 3 S C33 5 313 3l^3M <MC°1 a i$fT>3 35l3t*t 3^313^5 TOW TOH38P0 C3TO 
313 ®lc<P £33 <K°1 I ‘£33’ 313 CTO35t £(3tT 313 4t TOTO^ TOWt ^3H 3*31 313 TO 43?. 4t 

igf^3 TOojlPl® TO3 TO3 ^jTO 1 WTOTt 3^313^5 *ih»]c«il >1^<P 3tW3 4f33s <7lf33 t vs>v ® v ®'»IC3 3I<PW 43? 
43^ <J"4 te 43^ 3tf*l3 313 313313 3f33l3 <MC®1 4 3® 313 ’^31 3^3t SIS'© I 3t33 Z^S 

31313 ^31 3^»3l3t 13&I3 <73^ W3 C31W a»ll ^3 W3l3t M ^ 3f33R33 ^3 I 

Wml3 13&I3 (7353 C353I3 33 3^pl 3IW3 W?m 1 35313 ^31 C3tW a 313 OTQ3t ^3, ^®f 
3^© 313 C3W 313W 31 C3553 C3Q3t ^3 I 4t 3(t33 31W RPlCiJ 333 ' 5 Tt3l3 13&13 (7^3^ C<P°nl ^3 
Xs33 '3l3Q 4<pfD ^33 i^TU 3^3153 4W 313 I 4 31^33 31W 1^l3tal3 TORTS 7353^3 C3^C33 31"® 
^taf f%^1 3^W 31 C33C3 l33taT ^3 I M ^3 TO ^5H© <P®ll<P°l ^c®l C3pf 31 5)3 

353 TOT OT5 3IC3 I M 15^35 4I5lat TOI3 33 I f^, TOs^sl WP33 353W 4t ^ 35f3a ^T131 
313 I ^33 'si He® TOT 3^3131^ 313313 f^3 4 CIS ^ Re® 33 I 

(3) 3lf*3T35 ^ : TOt1<f358la 3f^C e l3 ®(37 ^31 3t3-05r1W3 ®(37 ®ll3ta3 3TTO3 TOTl^3 ^3 I (Tit 
<JC"4 3f^ 4fl5 3lc<p ®lc<P slf"4 < P 4fl5 SC3 I C333 it® <pj|Ri3Ic^ 1 < lft^ e t “J^S '31^3 3f^ 3313 735W3 '^37 
3M <313 ®tf^3l3 (735W3 ^ 3M tw 31 313 ^slTOT 31^» 3f33t3 3^ W 31 1 4tl 3lf^335 ^ I 
CTOTf353TE3 TOf35l3 31 c®l ,: uf»l'i5lcss '#>1 3f3 SC"4S (735W3 ’^ai3 TOW 1w 3t 31a 5 ^©iTOT (Tit TOTOS 





<5fl> i aSfam ^ ®rtca aiftiw 3ft ft*fa a^ca faw ^a i ^iaaa arno aft caw 4$ aft ftcam 
<pca a^s aft caa Ws ^a I 

(*t)aj%a^# : aitaama man galena ntatftn aft ftw ^n i atww ftran aaata attft cn 3ft 
mttm ^stw attem^ 3ft nw i nft a<kaa>wa wut atw ^en attft ^n^ai a*k<m<w 
mnmta, caacat am cnar nt aanta crc t ca ^ aa caveat's atl%a^ 3ft i caaa cwwa atatcar 
caatat nc$a frfti ntata man ac$a amt cwwa caaa atcaa attm ftww ^at arnica at caw aft 
ftfetca caat aa ^ca attft 3ft ^ca i <*m# ^cawa ^jtaaa cwtm a a^s^a «m tafta* cwtma 
atw ftcaw, cast ^aw aft ^a aa ^otaca attft ^a 'aiaca i ftaat camwa camaaan ft^feta aaa caiaa 
mwrt ftftcn ^a aaca afta caiaa ^ata atsnt atca at i ^aat ar%a^ tgft i ^ mam tgft ^ja amta aaa 
ataatca aataaro aft ftw ^a i 

^pata i.i 

ata^ta a^a <a4fi> wtzppm 's a^a ata^®a ft*fn i 
Sc*Hj : ?itt® aalftaft ataxia a*ca a^a £n*rr ft*fn i 

■^3f : c^ppa ^cat caatat a^a ^fc&a afanta i mta caacat a^t? ca ^lia aaa a*ca ^stw cm^ a^a mppsa 
aca i caacat'ata^taaaa^a caacat ^fc&a caasppn A ^ai^rppoa v ^ca, 

A=LxB (1.1) 

<*TCl V=LxBxH (1.2) 

^atca, l = a^a £n*rr 

B = a^a am 
H = a^a 5ct)\af 

]5t^5 aaiftatttfa ai^tcar cacaacat tnc^na aft ft^fcnn ^ta : 

trfts = aata cwa aft CM) + «tftma aaat^a (V) x «tftnta (VO 

vrfKLTtB^H = M+VxVC 

<rtfpiil\8 :35tt®aatftaft,'5ri?psaaa'a 5 ^i 



TOHrqiat 

i. ^5 to <*fi! 3*TR <7TO?J «flW ^IFST *IH «W'olW*lW <?TOiT Gift TOJt 

^t “l’p ^ i ^n* *iPfena ( vc) w i 

*. <*m «ii*m*i«i <p^1T5c4 Mj ^ms ji^ *jiPHic*m ^ tbitiicni toj ^rm to ®mi*r 

^ stitro 3^ ^te i ^ ^ a*rfa g*k«m ot ^t 

, 0 * 1 $, ' f Tlt 5 l^ 3.G®ll 3*fH C 5 ^ 55 ! M I 

». «iPfatBi?i w TfH a*rR c>^c*m mc^imi «*wft ^w Iro ^mr 

W I '»lf»ifjl?l *1 aril's *1 V I 

8. fcptfj TO4>f& WfflFT ^#0 * « » ^ 2jfeim «p3Jl^% TO ^ 2fho 

<t. gw <®\<® 4>jiPMit4n cmtro toj 3»?im to * « » ^ gjfgs^rm toff 

WFHtn •fl's 13 ^ 3 «?n^ ^ I 

'b. *m ftwt ^s <wiPwit*w ostsm tot 3Rim to * « « ^ gfi^ toff 

^irHtn »H'8 <4^ ^c<p 3Rff^ w i 

*». TO15%1liTOa*l1TOJ^^frtfj, sW'QfcTOlftfaTO ( 1 . 1 ) <*W( 1 . 2 )*tftTOE e f^l 

spies «ii«'s <pi?i <xi<r>fD c*jp(«i<p»i « 'siifj's»i i^^?i i 

^ynmcwi 

^F. : 

3*TR ’6^j's») 'srt i T, s = cm 

’otf^rrm c^f™ csrf5 n = 

.-. $<FF, VC = - = cm 

n 

*t. «lto'8<Pta ^3^ frf^J, SW « \Sq»s| ^ 


«IUl'o4W 

3n?ht 

sWH 

M 

(cm) 

Tipton 

J iaj v ll'S*1 

V 

'SlRilW 

VC 

(cm) 



t¥n 

L 

l. 






2. 





3. 





gpRt 

B 

1. 






2. 





3. 





(Sib's! 

1. 






H 

2. 







3. 
























ftm'QTmm-. 

^ A = LxB = cm 2 = x 10 ' 4 m 2 

<*RR^ m^, V=LxBxH = cm 3 = xl0' 6 m 3 

-ys\m 8 W to* Piw wi 1M?ri 

Swlj : ^C’ler <PM 'slCSfl Ol 3 ! I 

^3f ; C^2PP®T 9,C ff ll E^lwl I Wlwl 'olw« 2W <wl<W ^llE 4 *! ®l'*5'a|C<5 E^T < Pl'i>C s 1 

CT ^5®T <TN3*T *1* ^ot* ^E^ SWc^Clil E^3PF®T I Cult'll ^'Ql < Plfl SWc^lRPl^ 'olw« SWo^CIS 

(W^ 

A = nr 1 

4 1 *ftE i T, r = 'slow <ITPn^ 


n= 3.14 

4*I»T 'olcsi?l ^Tl^T d ^C °1 r = d / 2 , 


.*. A = -nd 2 (1.3) 

4 

^TOr* ^ITOl C4ETOI friE<J* *Vfo ^3 : 

Mj = c^5f «nfc (L) + ^sw* c^m (O x *m (lq 

d = L + CXLC 

tori m 

i. 2PtE5f CxPOTil • s 6 v iJ'0»l *E** 'SJH 'Q fc*PC«ra E5fll> '5ffi C^tE*! ^ I 

*. ww % iMa ** 1 ^pft i£if& c^\ ot Mj 

«|Rk#»I **e* 1% I 1%E*s C^5E5m cti fl» ®w ^wijt ta ®w ^Bf *m 

(LO E** TO I 

vs. i4*l»T 'o|<qfi>G < P ^ C’lcerfl 3, *flft "'T® 'Q ' s TWtE»l CiJE^f >*$115 0<P 4<pR<p <5fl|<W ^jf*E?J ^1°1<P 'S 



’'M^R'eeh 




8. ^ t^R^ 5 <?J ^Ts|f& ^el<p|*i c^c 9 !* *ql^Prc<p C 1 ^ c 5 ^ •Tl'Q 

t#t^ C 3 ^ *ffr ( L ) I <?TC*lt ^Ql<Pta C^CTJl W 4^44 ^tT®t t^R^ C^C^W TitCSlSf Rt®r 

cw «M^?ur(o i 

<t. 'Ol«l* «l r 'S'S RjJ Wt?HI?I *ffr Rt?I ^5 ^?f I 

'b. ziCflleRR R?llM5l *ll4lC«IJ 'SltiW 4JI 3 ! <PW (1.3) '»1^1 < PS5C c t 'SlCJW sdHCR^CIJl G^ifl^ 0 ! 

R*R ^4 i 


'oiynmcn 


faR^ (.xpc»lf5 ^ '5tE*l4 "5IH, s = mm 

^Sffl?l c*m$ CTfij^sM^WW, n = 

R& ^^t?r ^lc°i frRj ^e?i) , 

p = mm 

.'. °lR^ 9 t s t 5 f, LC = — = mm 

n 

'bImto <uh PKwra 


v l^w ,, p e t 

TOUT 

faR^ C^P®! 

*vk,L 

(mm) 

^BW?T 

«M?TC*ITT 

c 

®iR& ’t'R 

LC 

(mm) 

41 W 

d— L + CxLC 
(mm) 

(mm) 

1. 






2. 





3. 





4. 





5. 






mm 2 = 


R7TK'e^»m : 

^ot^gpRtWf^ A = }nd 2 


x 10 6 m 2 








*1$* twilit «tWl^(V)t^^Q 
il (^Rff^lN '»'q C^ 5 8RH <pcsi ? 
(^) jtn^ 

(*0 UllttWl^ 

I C^PR W RR CStC^s 
(^s) 

(?t) ^tc'orjj *TW 

va l ficus cs>lifu c»flPis> dlfi *T?J ? 
(^s) W 

(«t) ^f%S 2RR 




(*i) «l Wbi$h 

(R) 

04) 'Qjoh u*j] 


(*l) ^t*t 

W *wcta ifaw 

8 I 4<pfu itIs cs> *1^ s>j|PHlc*f ^IMcis *t?J C4 ^n^J" *m\ C*M ^5T 2RM C^l ^ft^r 4 cm, 'alfisls 
il v 1l'ffli 7 <*Rl'»lfisls 55^ 0.1 mm I irbfus fr^TT W? 

(4 s ) 4.07 cm 04) 4.7 cm 

(*t) 4.07 mm (R) 4.7 mm 

flCDi! f^T <t <4‘4^'i) i*ss ^sWRl'Q : 



7 cm 

f&at rs’ ftar ’ 


<? 1 R fu<slus «llf|'S1 



(4 s ) — ot 3 

3 

(«) 

4 3 
—nr 

3 

(’t) — ot 3 

4 

(R) 

7U 3 

'b 1 ^ 'Q ^ fuCiSS mom '®I1 V H'S : 



(4 s ) 1 : 0.673 

04) 

1 : 0.0673 

(«D 1:0.763 

(R) 

1 : 0.637 



*8 


v M4R'esh 


*1. 

b. 3tCT 1 i 5ol3 W C35RI <735®I fw c=lfat°i<i fr?37 PTC3 3®l®1 fr?37 1 1.73cm I 5ol3 3^ 

<|8f*1 <I®I®1 <4$ ’lIsRM J lfS<P »Tt'G ^Cv» v llw I WtPR <I®I®1 PI <4$ G’XP®! PtGfl 35C3353I3 v lRi»jM <PC3 
43$ 3*3 C*IBW I fi^HTO TO* PICT f^FP TO33 0.005 cm «lPfaW «| ffim 

P35®I 3ml3 <FflW 33PH I 31CT3 C-*PC®lfl ^lklc<IJ ?lf$35 frt^J ■ y lEj»lM 353®T I 

35. isffim 33353*1? 

3. c<plc*i I 3lf*l3 ifoltt 2 ITOI tog's 4<pgto 3g3I®m ^ C353 ? 

3. «qj«q^vo 'OlR^lfl G^G®!*! 3*3 'bM 33H C^C®!^ TO> 'ftlPfel ^PlH f^3 353 I 
3. slc*1ci« 333 £337 v lRl»iM 3t?)3tt' ! ’l3 TO3 ^I'S’lFs^ f$®i *3 <ij^ Ji5,<p|csi f®)3 I 


b I ^rmt PH *l*tffo5R *K53 - 4 435f& 3t%PR3 3F3t 3?3 I 

^1 “ t33*t 3'sHtk'O 3ll4R'08|C»iSl fowTO '5|Sj9|1% 3ti>” - 'SRto'-H*. 43 33T¥ ^ ffl'Q I 

vs I (35) 3tf*f 3®IFs 'ft ^3U?I ? 

(3) C^tf^RS sjlf^f ^ -src«j7 'f’n^Nsj I 

8 I (3 s ) 4<PGTO «||"®^|R><P 3^I'©C v s C35R G3*R c»Jlf®l<P 3tf*f 331 ^G3G5, ? 

(3) 4^ 33*3 3lf*l3 ^35^353 *33 TO I 
(t I 3l3It 3®lPs f3l ? 



